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using a new and simpler gas sampling chamber. It is important to formulate a
standardized sampling method, including a sample collection container so that the data
obtained can be reliably compared with and added to a multitude of measurements made
in ecosystems around the world. The primary goal of this research is to determine if
the new sampling system gives statically equivalent results to the proven sampling
method already employed.
The carbon dioxide flux rate determination based on the new
sampling unit was calculated to be 0.67 mmol CO2/hr m2. Past research groups
calculated an average flux rate to be 8 ± 5 mmol CO2/hr m2 using the existing
sampling canister. The large uncertainty in flux rates from the past research is due
primarily to different sampling conditions. Flux rates are highly dependent on soil
temperature and moisture. The flux rate measured with the new chamber is an order of
magnitude lower than those measured by other members or our group with the proven
chambers and considerably lower than most literature values. The new sampling chamber
needs further testing and modifications before it can be used with confidence in the
field.
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Development and Testing of Rugged and Portable Soil Gas Sampling Chamber
Katie Hamerly
Abstract:
Soil emission rates of the greenhouse gas: carbon dioxide (CO2) has been investigated using a
new and simpler gas sampling chamber. It is important to formulate a standardized sampling
method, including a sample collection container so that the data obtained can be reliably
compared with and added to a multitude of measurements made in ecosystems around the world.
The primary goal of this research is to determine if the new sampling system gives statically
equivalent results to the proven sampling method already employed. The carbon dioxide flux
rate determination based on the new sampling unit was calculated to be 0.67 mmol CO2/hr m2.
Past research groups calculated an average flux rate to be 8 ± 5 mmol CO2/hr m2 using the
existing sampling canister. The large uncertainty in flux rates from the past research is due

primarily to different sampling conditions. Flux rates are highly dependent on soil temperature
and moisture. The flux rate measured with the new chamber is an order of magnitude lower than
those measured by other members or our group with the proven chambers and considerably
lower than most literature values. The new sampling chamber needs further testing and
modifications before it can be used with confidence in the field.
Introduction:
The greenhouse gas carbon dioxide (CO2) can be absorbed or emitted by soil. Carbon dioxide
has many sources, including natural systems and manmade products or systems. The rate of gas
exchange between the soil and atmosphere is dependent on many factors, such as soil type, soil
composition, soil temperature, soil aeration and soil moisture.

The time of year also has a large effect on the flux rate. During the summer, there is less
moisture in the soil, which can lower the flux rate. In the winter, presence of snow cover can
lower the soil temperature, which can alert the flux rate. Another factor is vegetation structure
and varieties of species of the area. It seems that if there is a variety of species in the ecosystem,
it lowers the flux rate. Soil moisture and amount of precipitation seems to have the greatest
effect on the flux rate. If there is significant rainfall during the sampling period, the flux rate
generally increases. This makes studies that test carbon dioxide flux over a longer period of
more accurate. All of these variables, in conjunction with the type of ecosystem, mean that there
is a wide range of possible flux rates for carbon dioxide.
Experimental:
Calibration of the instrument was done using 1,000 PPM Carbon Dioxide Standard Scotty
Analyzed Gas from Supelco and diluted with high purity nitrogen gas in a 50 mL glass syringe.
The sampling container was constructed from PVC pipe, a cap and a connector (Figure 1) with a
volume of 1.1 L. PVC connector rings were hammered into the ground in the sampling area two
weeks before sampling. Samples were taken using a 10 mL gas tight SGE syringe every 5
minutes for about 2 hours. Samples were analyzed in Shimadzu GC 14-A gas chromatograph
with a 5.0 mL gas sampling loop and TCD detector immediately after taking the sample. The
sampling container is shown in Figure 2 with a mixing mechanism. A volume of 18.1 L was
used by past research groups, which followed a similar procedure, except the sampling container
was hammered into ground immediately before taking samples.
Results and Discussion:

Figure 3

Figure 4

As seen in Figure 3, the concentration of carbon dioxide does not follow a linear pattern. The
goal of this trial was to determine the limit of linearity. As carbon dioxide in the chamber
reaches saturation; the rate of flux increases. Figure 4 shows the linear portion of the curve and
was used for the calculation of flux rate.

A flux rate of 0.67 mmol CO2/hr m2 was calculated

based on the first 50 minutes of field sampling data. Even though the flux rate measured in this
experiment is lower than the flux rates measured in the same sampling area by the CHEM 320
students, there is a large range of flux rates possible as evident by the literature values.
Conclusion:
The flux rates measured in this experiment fall within the range of literature values reported in
Figure 5 and are slightly below those measured by the CHEM 320 class in the same test plot
area. This could be due to different soil and air conditions of the sampling area on the day of
testing. Because of the wide range of flux rates reported in Figure 5, it is difficult to determine if
the flux rates calculated using the new sampling chamber are equivalent to those from the old
sampling chamber. For future work, it would be beneficial to determine if they are equivalent
by testing the containers in a side by side comparison experiment.
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Figure 1. New Sampling
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Figure 2. Old Sampling Container

Figure 5. Flux Rates

